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ABSTRACT 

Physical  fitness  was  assessed  for  2624  men  aged  18-49  years 
serving  in  almost  every  segment  of  the  Canadian  Forces  (CF) . Aero- 
bic power  (VO?  max)  was  predicted  from  heart  rate  measured  during 
submaximal  exercise  and  body  composition  was  assessed  by  skinfold 
thickness  measurements  at  three  sites  (triceps,  subscapular  and 
suprailiac).  Officer  cadets  and  infantry  soldiers,  aged  18-24  years, 
have  a higher  VO?  max  and  less  body  fat  than  the  rest  of  the  CF 
population  who  appear  to  be  little  different,  in  that  respect,  from 
l he  civilian  population  in  Canada.  Young  officer  cadets  and  inlantrv 
soldiers  lead  a much  more  active  life  than  the  rest  of  the  CF  who, 
like  most  members  of  a modern  military  force,  largely  have  seden- 
tary duties.  In  the  absence  of  a job-related  requirement,  physical 
fitness  becomes  a personal  responsibility.  A new  rationale,  one 
which  places  more  emphasis  on  physical  fitness  as  part  of  a healthy 
lifestyle,  is  required  in  the  modern  CF.  w 


v 


INTRODUCTION 


The  Canadian  Forces  (CF)  encourage  their  personnel  to  keep  them- 
selves physically  fit.  To  assist  individuals  in  achieving  this  goal, 
they  are  assessed  at  least  once  a year  by  means  of  a 1.5  mile  running, 
test,  or  equivalent  evaluation.  Extensive  facilities  for  sports  and 
exercise  are  available  on  most  military  bases.  Historically,  the 
rationale  for  ensuring  fitness  in  the  military  was  based  on  the  as- 
sumption that  military  duties  involved  a considerable  amount  of  hard 
physical  work.  This  assumption  is  no  longer  valid.  Today,  many 
Canadian  servicemen  have  sedentary  duties  with  less  job-related  re- 
quirement for  physical  fitness.  For  these  individuals  fitness  has 
become  a personal  responsibility. 

To  determine  the  effect  of  a decreasing  requirement  for  job- 
related  fitness,  a survey  was  carried  out  to  assess  the  fitness  le- 
vel of  male  personnel  from  all  segments  of  the  CF.  This  paper  re- 
ports measurements  of  aerobic  fitness  and  body  composition  for  these 
CF  servicemen  and  comments  on  the  relevance  of  physical  fitness  in 
the  military  context. 


METHODS 


Subj  ec is 

A total  of  2624  male  subjects  were  tested.  Their  ages  ranged 
from  18  to  49  years  and  they  represented  almost  every  segment  of  the 
military  population. 

Ac rob ic  power 

Aerobic  power  (VO?  max)  was  predicted  from  submaximal  exercise 
using  the  MONARK  bicycle  ergometer.  The  total  work  period  lasted 
ten  minutes  at  a pedalling  speed  of  50  rpm.  The  first  five  minutes 
at  a workload  of  600  kg-m/min  allowed  the  subject  time  to  warm-up. 

The  second  five  minute  workload  (usually  900-1200  kg-m/min)  was  se- 
lected to  produce  a heart  rate  which  was  70-85%  of  maximum  predicted 
from  age.  Heart  rate  was  recorded  using  a Cambridge  ECO.  Heart 
rate  and  workload  during  the  final  minute  were  used  to  predict  VO? 
max  according  to  the  nomogram  of  Astrand  and  Rhymingfn.  Individuals 
were  classified  into  one  of  four  categories  of  VO?  max  (Figure  1) 
as  adopted  from  the  standards  of  Cooper^'1'  and  incorporating  the 
Astrand  age  correction. 

Body  composit ion 


Skinfold  thickness  was  measured  at  three  sites  (triceps,  sub- 
scapular and  suprailiac)  using  Harpenden  calipers.  A total  thick- 
ness for  the  three  sites  of  less  than  35  mm  is  considered  lean,  35- 
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RESULTS 

Table  1 shows  the  mean  VO?  max  for  four  age  groups  in  the  CF,  together 
with  values  for  Canadian  civilians  tested  by  similar  methods  (3,5,6). 
Between  the  ages  18  and  49  years,  the  physical  fitness  level  of  the 
military  population  falls  within  the  wide  range  of  values  observed  among 
Canadian  civilians.  Table  1 also  shows  that  VO2  max  declines  with 
increasing  age  at  about  the  same  rate  in  both  military  and  civilian 
populations. 

Although  the  CF  is  an  integrated  force  operationally,  it  is  divided 
into  land,  air  and  sea  elements.  Table  2 compares  VO2  max  for  infantry 
soldiers,  airmen,  and  sailors  for  three  age  groups.  At  18-29  years 
infantry  soldiers  have  an  appreciably  higher  fitness  level  than  airmen 
and  sailors;  at  age  30-39  years,  this  difference  is  much  less  marked  and 
it  is  entirely  absent  in  the  oldest  age  group. 

Using  values  for  VO?  max,  each  individual  was  assigned  to  one  ot  the 
four  categories  shown  in  Figure  1 with  POOR  and  FAIR  further  identified  as 
"unfit".  Similarily,  skinfold  thickness  measurements  (sum  of  three  sites) 
were  categorized  as  less  than  35  mm,  35-50mm  and  greater  than  50  mm  (too 
mueli  body  fat).  Figure  2 shows  the  CF  population  divided  into  four  age 
groups  and  shows  the  percentage  of  each  group  with  a POOR  or  FAIR  category 
of  VO?  max  or  with  a skinfold  thickness  in  excess  of  50  mm.  Among  those 
18-24  years  of  age  the  percentages  who  are  unfit  or  have  too  much  body  fat 
are  3421  and  20%,  respectively.  After  age  25,  these  percentages  increase  to 
about  60%  and  40%,  respectively. 

Figures  3 and  4 show  the  military  population  aged  18-24  years  further 
divided  into  officer  cadets,  infantry  soldiers  and  all  other  CF  personnel 
tested.  Whereas  officer  cadets  have  a compulsory  fitness  training  pro- 
gramme and  infantry  soldiers  participate  in  fairly  strenuous  field 
exercises,  the  rest  of  the  CF  population  have  much  more  sedentary  duties. 
These  differences  are  reflected  in  fitness  levels  and  body  composition. 
Figure  3 shows  that  for  age  group  18-24  years,  the  percentage  of  officer 
cadets,  infantry  soldiers  and  other  CF  personnel  with  a VO?  max  in  the 
POOR  or  FATR  category  (unfit)  are  9%,  21%  and  56%,  respectively.  Figure  4 
shows  that  the  percentages  of  each  group  with  a skinfold  thickness  measure- 
ment in  excess  of  50  mm  (too  much  body  fat)  are  5%,  15%  and  33%,  respect- 
ively. 

DISCUSSION 

This  survey  has  attempted  to  relate  physical  fitness  levels  to 
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tin'  limited  requirement  for  job- rein ted  physical  fitness  in  a modern 
military  force.  Since  VO;>  max  was  measured  for  2624  men  of  all  ap.es 
and  from  almost  every  segment  of  the  CF,  tiie  data  can  be  considered 
to  reflect  current  fitness  levels  in  the  Canadian  military  with 
reasonable  accuracy.  Mean  values  of  VO2  max  for  the  CF  fall  within 
the  very  wide  range  of  published  values  for  Canadian  civilians  (3, 
5,6).  Furthermore,  55%  of  CF's  tested  had  a VO2  max  in  the  POOR  or 
FAIR  category  and  were  therefore  classified  as  "unfit".  Cumming1^ 
came  to  essentially  the  same  conclusion  regarding  a civilian  popu- 
lation in  Winnipeg  basing  his  assessment  on  criteria  of  fitness 
similar  to  those  used  in  the  present  study.  Although  it  is  uncer- 
tain to  what  extent  the  published  data  (3,5,6)  represent  the  national 
average,  it  appears  that  the  physical  fitness  level  of  CF  personnel 
is  no  different  than  that  of  their  civilian  counterparts. 


Aerobic  power  declines  with  increasing  age  at  about  the  same 
rate  in  both  the  military  and  civilian  populations  (Table  1).  Al- 
though some  of  this  decline  must  be  due  to  the  effect  of  aging,  a 
considerable  portion  results  from  changes  in  lifestyle.  The  re- 
lationship between  age,  lifestyle  and  physical  Illness  is  demon- 
strated more  clearly  in  Figure  2 which  shows  that  the  percentages 
ol  llit'  military  population  considered  to  be  uni  it  or  too  I at,  in- 
creases dramatically  after  age  24.  The  relatively  healthy  picture 
for  the  age  group  18-24  years  probably  reflects  the  fact  that  many 
of  them  are  involved  in  some  kind  of  physically  active  training. 
After  age  24,  most  military  personnel  have  completed  initial  trade 
training  and  are  beginning  to  practise  their  trade  specialty.  At 
the  same  time,  marriage  and  domestic  responsibilities  may  reduce 
the  level  of  active  participation  in  sports. 

The  relationship  between  daily  activity  level  and  physical 
fitness  is  further  demonstrated  by  separating  the  officer  cadets 
and  the  infantry  soldiers  from  other  personnel  aged  18-24  years 
(Figure  3 and  4).  Clearly  the  physical  fitness  training  programme 
of  the  cadets  and  the  active  life  of  the  young  infantry  soldiers 
results  in  relatively  high  levels  of  aerobic  fitness  and  a much 
leaner  body  composition. 


The  available  evidence  seems  to  indicate  that,  unless  their 
duties  involve  considerable  physical  work,  the  military  in  Canada 
have  physical  fitness  levels  no  different  from  the  rest  of  the 
population.  Among  the  2624  CF  personnel  tested  in  this  study,  less 
than  half  conform  to  the  traditional  image  of  the  military  man  as 
one  who  keeps  himself  "fit  and  in  shape".  On  the  other  hand,  it  is 
difficult  to  identify  many  military  duties,  other  than  the  combat 
role  of  the  infantry  soldier,  that  require  a high  level  of  physical 
fitness  as  it  applies  to  the  capacity  for  prolonged  hard  work.  Most 
military  personnel  today  have  jobs  comparable  to  their  civilian 
counterparts  and  it  is  perhaps  not  surprising  that  this  study  finds  them 
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no  more  physically  fit. 

If,  ns  we  have  suggested,  the  modern  military  profession  no 
longer  ensures  a high  level  of  physical  fitness,  a new  rationale 
must  be  employed  to  realize  this  goal.  A healthy  lifestyle  inclu- 
ding additional  regular  exercise  as  appropriate  for  age  and  occu- 
pational category  must  be  encouraged  by  all  possible  means.  A 
recently  introduced  Life  Quality  Improvement  Program  is  an  attempt 
by  the  CF  to  reverse  these  trends  and  reduce  the  costs 1 7-) . One  of 
the  earliest  and  most  easily  measured  benefits  of  this  initiative 
may  be  an  increase  in  the  level  of  physical  fitness  of  CF  personnel. 
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Numbers  or  subjects  tested  are  shown  in  parentheses.  Or  the  two 
values  quoted  for  Ref  5,  40  - 49  years,  the  higher  is  for  indus- 
trial workers  and  the  lower  for  office  workers. 


TABLE  1 


Mean  VO.  max  for  land,  air  and  sea 
elements  of  the  Canadian  Forces. 


Mean  VO2  max  (ml /kg. min) 


Element 

18  - 29  yr 

’ 30  - 39  yr 

s 

40  - 49 

Land 

47.6  ) 

(331) 

37.5 

31.7 

(165) 

(59) 

Air 

38.6  J 

33.3 

30.5 

(248)  ~ 

(323) 

(267) 

Sea 

36.8^ 

34.5 

34.2 

(15'J 

(111) 

(22) 
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Figure  1 : Categories  of  V02  max  for  men,  based  on  the 

standards  of  Cooper  (1968)  and  incorporating  the 
Astrand  (1960)  age  correction. 
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Figure  2:  Percent  of  CF  population  with  a VO2  max  in  the 
poor  or  fair  category  (unfit)  or  with  a skinfold 
thickness,  sum  of  three  sites,  in  excess  of  50  mm 
(too  much  fat). 
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Figure  3:  Distribution  into  categories  of  V02  max  for  officer 
cadets,  infantry  soldiers  and  other  CF  personnel 
aged  18-24  years. 
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Figure  4:  Distribution  into  categories  of  skinfold  thickness 
for  officer  cadets,  infantry  soldiers  and  other  CF 
personnel  aged  18-24  years. 
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